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Objective : To evaluate the relationship between serum leptin
concentration and obesity indices in a rural population.

Methods : Two hundred and nine subjects were randomly sampled
from 1036 residents who had participated in the survey. Their obesity
indices were measured by bioelectrical impedance analysis and
anthropometry. Serum leptin concentrations were measured by
immunoradiometric assay.

Results : Serum leptin concentrations were positively correlated with
body mass index, percent of body fat, fat mass, waist circumference,
and hip circumference. Serum leptin concentrations were higher in
obese or overweighted subjects than normal or thin subjects(8.5{0.9-
31.4] compared with 2.7{0.1-12.0]ug/L, p<0.01). Serum leptin

The Relationship between Serum Leptin Concentration and Obesity Indices in a Rural Population
Sang Yong Kim, Min Ho Shin, Kyeong Soo Park, Jin Su Choi

Department of Preventive Medicine, Chonnam National University Medical School and
Chonnam National University Research Institute of Medical Science

Key Words: Leptin, Obesity, Rural population

concentrations were higher in women than men, even after an
adjustment to body mass index(#=4.183, p<0.01). According to body
composition, serum leptin concentrations were more related with waist
circumference in men, hip circumference in women.

Conclusions : Serum leptin concentrations are positively correlated
with obesity indices. Serum leptin concentrations are higher in obese
subjects, in women, and more related with peripheral obesity. These
findings support the hypothesis that human obesity is associated with
leptin-resistance rather than leptin-deficiency.

Korean J Prev Med 2000;33(2):193-198
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Table 1. Descriptive characteristics of 209 subjects”

ERE L

Sex
Characteristics
Men Women
Age (years) 56.5x10.8 54.9+10.7
Height (m)* 1.65+0.05 1.524+0.06
Weight (kg)* 63.9+9.8 56.6+8.8
Body mass index (kg/m?)' 234130 244+33
% body fat (%)! 11.6+4.5 17.1+6.8
Fat mass (kg)' 7.6+3.7 9.9+4.7
Waist circurnference (cm) 85.5+8.3 84.2+8.2
Hip circumference (cm) 949+64 95.0+6.6
Waist hip ratio 0.9010.05 0.881+0.07
Serum leptin (ug/L)'* 1.7(0.1-16.3) 6.8(0.4-31.4)

Al

555+10.7
1.57+0.08
59.3+9.8
24.0+32
13.9+78
84+5.1
84.7+8.2
949+6.5
0.89-+0.06
4.9(0.1-31.4)

*Arithmetic mean+SD, 'p<0.05 ! Arithmetic mean(range)

Table 2. Correlations between serum leptin concentration and other parameters

in men

parameters Leptin

Height Weight BM!'

Height 0.062

Weight 0.374%*
BMI 0.430%*
Fat % 0.447%*
Fatmass  0.505%*
Waist 0.528**
Hip 0.504%*
WHR! 0.307**

0.561**

0.173 0.910**

0.103 0.516%%  0.563**
0.254%  0.720%*  0.730%*
0.169 0.773%F  0.834**
0.332%*  0.815%* 0.806**
-0.108 0.385%*  0.507**

Fat%e  FMm! Waist Hip
0.958%*
0.513**  0.649**
0.539%*  0.681** 0.848%*

0.254*%  0320%*

0.752%  0.289*

*p<0.05, ¥*p<0.01, 'BML: body mass index, *FM: fat mass, §WHR: waist hip ratio

Table 3. Correlations between serum leptin concentration and other parameters

in women
parameters Leptin  Height Weight BMI' Fat % FMm? Waist Hip
Height 0.024
Weight 0.653**  (0.515%*
BMI 0.752%%  0.065 0.886**
Fat % 0.297+*  0.031 0.389*%*  0.447**
Fatmass 0437%* 0.164 0.605%*  0.623** 0.962**
Waist 0.580%* 0.024 0.635%%  0.724%* 0.264%*  0.409**
Hip 0.647*% 0303*%* 0.835%* 0.804%* 0379%* 0.557** (.660%*
WHR! 0.150  -0.245%* 0.052 0194  -0.010 0.015 0.704**  -0.067

*p<0.03, **p<0.01, 'BMI: body mass index, 'FM: fat mass, §WHR: waist hip ratio

Table 4. Mean serum leptin concentrations(ug/L) by sex and body mass index*

Body mass index

Sex Allt
25" >25'
Men'! 1.1(0.1-8.2) 3.1(0.9-16.3) 1.7(0.1-16.3)
N 55 23 78
Women'! 3.8(04-12.0) 10.7(3.3-314) 6.8(0.4-31.4)
N 75 56 131
All* 2.7(0.1-12.0) 8.5(0.9-31.4) 4.9(0.1-31.4)
N 130 79 209
*Arithmetic mean(range), 'p<0.01, 'p<0.01

a9 94 leptin FEO wlAES FAA 195
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&, A ]‘*E A, 32 e, 99
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ofgh ko] AFAATE U THTable 3).
QE/ERH| 9L HA leptin TE = FAbo|
M ABEATE AR 2 Hp<0.01), o7
oA ARAAT} fSlct AdEA s
d TRl AF, AAWE, AW,
s Ed, ddolEd, 4 leptin TE 9}
93 ¢ FHBATL UATHp<0.01).
AR AP SRR ERAE
o3t FAEATE AL 2 (p<0.01), 4
Aol A FBBATE T A e

J
o?.‘.’, FX:L

o=

Y ERA AF, AR EFASE, AA
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=9 Fo8 %o ARBA AT

(p<0.01). AAHFH A, Q7 /F5
T A e st duaArt Al
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et

/ﬁtﬁ J} xﬂ A %k;(].’,:oﬂ E/}. ‘335(4 leptin
F5e Aol7} eA BrAsRLA 3
Ach A=A T 25 o]l HAF &
£ Hukela A2 A7 25 ekl A
AF e AANoR FE3to 84
leptin =9 g H| 28 t(Table
4). A Ao et 8 leptin T
B aAte ozt ZFejA AAF Ee )
ghelo X AAF we Agdry o A
AT Fo8HA B =9oH8.5[0.9-31.4)
compared with 2.7[0.1-12.0]ue /L,
p<0.01). A AFAFEZ 4 leptin 5
S oAzfol M FAEY oF o] M &
oA 1 =3vH6.8[0.4-31.4] compared
with 1.7[0.1-16.3]ug/L, p<0.01).

Aol whe}t F3 leptin § =0 Fof
Aol 7F SAS7) WiEell Akt ARt E U
ol AAFAF, AP E leptin

FEY MAE ?’*fri T A4
FA et 4 leptin w59 WA At
g oz BFoA Aestrrel 7
2 3ka}od ti(Table 5, Figure 1, Figure 2).
AR} 83 leptin T59] A= P
Ao o\ H4R T, oA 4



Table 5. Adjusted R? in curve estimation regression models*

Independent Sex Model
variable Linear Quadratic Exponential
Body mass Men 0.174 0.203 0.391
index Women 0.562 0.626 0.634
All 0411 0.482 0411
Fat mass Men 0.208 0.378 0.239
Women 0.155 0.148 0.256
All 0.195 0.199 0.256
*In this analysis, leptin was the dependent variable
35 35
Men Women
a0 30} S,
25 ~ 25 -
3 20 )
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Figure 1. Relation of serum leptin to
body mass index in men.
The exponential model that
best fits the relation is
represented by the following
solid line: leptin = e =+,
where x is the body mass
index; adjusted R? = 0.391

Frrel 7bd Hstgivh(Table 5,
Figure 3, Figure 4). &2 k2|, A%
F3 24 leptin F29 AAE AAH
2 A7t 7 Ageig o, 24
Aog HAYAAE 7Metn 0|9 1
AL E A

8% leptin ¥=7} AAZFA 5| wpe}
g Afolg HAL, Ao} o7} Afo)
A= froJg Abo|7t Q7T w2, A2
FATE AT FejelA o we
84 leptin w9 ztolE HrtstAtt
(Table 6). 1 A7} AAFAFE HA
e ME @ leptin T o2t A]
O =UTHp=4.183, p<0.01).

84 leptin FEof WX AA

Figure 2. Relation of serum leptin to
body mass index in women.
The exponential model that
best fits the relation is
represented by the following
solid line: leptin = e =,
where x is the body mass
index; adjusted R? = 0.634
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tHRosenbaum %, 1996). o]#] 3§k x}lo]=
AdApi g2 ATFgEE AT
2 31971 o] AFudAEe] A
A Abol7t 9lE 4 9ler, R
71 257 wiEolgta Azte.

834 leptin 55 FAELE ool A
T8 B =8kt o2ist B4 leptin
FTEY A Aolg HAAd e EAtg o
e AAFAF EE9 AJo]2 A3}
Atk &, o7t FatRg AEFA] 40}
o 7] "o 84 leptin 57} o] &=
O Zoldth a2y AdAA¢7) &
i stuizts AR ko] wopajels]
o5 5 AXEF| BolAAAE 74
=2 otr. 18d] #2e At 23}
Hoojd ARG AAGA oA P
leptin 55 AH T oo A o =0}
1 FHOstlund 5, 1996). & Ao A
T AAFANTE BAS JEdA 8F
leptin F =¥ FRIRT A4 o =9k
o} mp2bA @3 leptin FE A A HA|
o= 51 0E Hsex)dl o] S

wea 428 F Qe o9 93

A

W



19 84 leptin

35 35
Men Women
30 - 30 .
25 L 25 t
d d
¥ 20t g
£ E
a * E
g sy 8
10F
5 -
0 rr R N “: ‘L —
0 5 10 15 20 25 ¢} 5 10 15 20 25
Fat mass(kg) Fat mass(kg)
Figure 3. Relation of serum leptin to  Figure 4. Relation of serum leptin to fat

fat mass in men. The expo-
nential model that best fits
the relation is represented by
the following solid line: leptin
= ax2+fix+C, where x is the

mass in women. The expo-
nential model that best fits
the relation is represented by
the following solid line: leptin
= e**, where x is the fat

fat mass; adjusted R? = mass; adjusted R? = 0.267
0.393
Table 6. Multiple regression analysis of leptin concentration on body mass index
and sex
Independent Regression »
: - SE R
variables coefficient
Intercept* -20.390 1.790 0.565
Body mass index* 0.944 0.075
Sex* 4.183 0.495
*p<0.01

Table 7. Stepwise multiple regression of leptin concentration on fat mass, waist

and hip circumference by sex

sex Independent variables Regrgsg; on SE R?
coefficient
Men
Waist circumference*® 0.105 0.031 0.323
Fat mass* 0.134 0.061
Women
Hip circumference* 0.388 0.072 0.461
Waist circumference* 0.183 0.058
*p<(0.01
leptin 5 =7} ERlH G Azl A o &

offrell tefjM e Aart EiEn Zﬂx]
dheko] ] o m(Caro 5, 1996), estro-
gen®] G ol ofzpe] Az A AA
ob mRNA®] F@o] t] Wi, g A=
androgen¢] €4 leptin £ F7}E 9

Ash= 237} 917) WE-(Rosenbaum %,
1996)0]3]&- zzko] oh;]_‘
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0 E2 el o Eon dth 2
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